Characterization of the 31P nuclear magnetic resonance spectrum from human melanoma tumors implanted in nude mice.
31P nuclear magnetic resonance spectra of human melanoma (BRO) cells implanted in nude mice were obtained both in vitro and in vivo. The tumors were allowed to grow in the right axillary region of six adult Swiss nude mice to a transverse diameter of 1.5-2 cm, at which point the in vivo 31P nuclear magnetic resonance spectra were obtained. The animals were subsequently sacrificed and the tumor perchloric acid extract was studied in vitro. Relative peak areas are comparable in the two experiments with the exception of inorganic phosphate, which is more abundant in vivo than in vitro by a factor of 4. This difference may be attributed to a greater contribution of the necrotic portion of the tumor to the in vivo spectra. Resonance peaks in the spectrum of the extract were identified on the basis of their coincidence with standards added at pH 7 and 10. Non-energy phosphorylated metabolites present in the tumor at high levels include phosphoethanolamine, phosphocholine, glycerol phosphocholine, and uridine-5'-diphospho-N-acetyl glucosamine. Sugar phosphates and 2,3-diphosphoglycerate from blood made minor contributions to the spectrum. The tumor also contained substantial amounts of pyrimidine triphosphates accounting for 34% of the total nucleoside triphosphate pool.